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* Superconducting Nb 1s extensively used in particle
accelerator application.
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 Thermal diffusivity measurement 1n the nanoscale
heat transfer is critical at sub-zero temperature for Nb.
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* Experimental 1nvestigation of thermal diffusivity Sapphire
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* An optical pump-probe setup 1s developed using a

Titanium: sapphire (Ti:Al,O;) femtosecond laser /
(wavelength = 800 nm, pulse width 100 {s, repetition /
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100 fs, 80 MHz, 800 nm 532 nm pump laser 1.0 AR/R of ingot Nb
Ti:sapphire femtosecond laser beam 1s separated into pump and probe beam into 90:10 ratio. The pump 1s modulated at
1 MHz frequency by acousto-optics-modulator. A lock-in-amplifier 1s used to detect the thermomodulation in probe = 0.8 N
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The two-temperature model 1s a common
framework to interpret TTR experiments. The two
temperatures refer to 7, the electron temperature and =
T} the temperature of the lattice. ‘
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0 Time (ps) C; % =G(T, — T}) Nonequilibrium heating is investigated for Nb with

o femtosecond pulsed laser. An optical pump-probe

10 keithermal conductivity (W/ m3K) technique is used where an femtosecond laser pulse

' ps C.= electron heat capacity (J/ I;l K) provides the heating event, and the subsequent change in
E; E C; = lattice heat capacity (J/m” K) temperature of the sample surface i1s measured as a

1,=electron effective temperature (K)
1= lattice effective temperature (K)
G =electron-phonon coupling coefficient (W/m?3K)

function of time.
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